AHRS,

AHRQ QUALITY INDICATORS

uide to
Prevention
Quality
Indicators




AHRQ Quality Indicators

Guide to Prevention Quality Indicators:
Hospital Admission for
Ambulatory Care Sensitive Conditions

Department of Health and Human Services
Agency for Healthcare Research and Quality
www.ahrg.gov

October 2001
AHRQ Pub. No. 02-R0203
Revision 2 (October 9, 2002)



Citation

AHRQ Quality Indicators—Guide to Prevention Quality Indicators: Hospital Admission
for Ambulatory Care Sensitive Conditions. Rockville, MD: Agency for Healthcare
Research and Quality, 2001. AHRQ Pub. No. 02-R0203.



Preface

In health care as in other arenas, that which cannot be measured is difficult to improve.
Providers, consumers, policy makers, and others seeking to improve the quality of health care
need accessible, reliable indicators of quality that they can use to flag potential problems, follow
trends over time, and identify disparities across regions, communities, and providers. As noted
in a 2001 Institute of Medicine study, Envisioning the National Health Care Quality Report, it is
important that such measures cover not just acute care but multiple dimensions of care: staying
healthy, getting better, living with iliness or disability, and coping with the end of life.

The Agency for Healthcare Research and Quality (AHRQ) Quality Indicators (QIs) are
one Agency response to this need for a multidimensional, accessible family of quality indicators.
They include a family of measures that providers, policy makers, and researchers can use with
inpatient data to identify apparent variations in the quality of either inpatient or outpatient care.
AHRQ'’s Evidence-Based Practice Center (EPC) at the University of California San Francisco
(UCSF) and Stanford University adapted, expanded, and refined these indicators based on the
original Healthcare Cost and Utilization Project (HCUP) Quality Indicators developed in the early
1990s.

The new AHRQ QIs are organized into three modules: Prevention Quality Indicators,
Inpatient Quality Indicators, and Patient Safety Indicators. During 2001 and 2002, AHRQ will be
publishing the three modules as a series. Full technical information on the first two modules can
be found in Evidence Report for Refinement of the HCUP Quality Indicators, prepared by the
UCSF-Stanford EPC. It can be accessed at http://www.qualityindicators.ahrq.gov/.

This first module focuses on preventive care services—outpatient services geared to
staying healthy and living with iliness. Researchers and policy makers have agreed for some
time that inpatient data offer a useful window on the quality of preventive care in the community.
Inpatient data provide information on admissions for “ambulatory care sensitive conditions” that
evidence suggests could have been avoided, at least in part, through better outpatient care.
Hospitals, community leaders, and policy makers can then use such data to identify community
need levels, target resources, and track the impact of programmatic and policy interventions.

One of the most important ways we can improve the quality of health care in America is
to reduce the need for some of that care by providing appropriate, high-quality preventive
services. For this to happen, however, we need to be able to track not only the level of
outpatient services but also the outcome of the services people do or do not receive. This guide
is intended to facilitate such efforts. As always, we would appreciate hearing from those who
use our measures and tools so that we can identify how they are used, how they can be refined,
and how we can measure and improve the quality of the tools themselves.

Irene Fraser, Ph.D., Director
Center for Organization and Delivery Studies

The programs for the Prevention Quality Indicators (PQIs) can be downloaded from
http://www.qualityindicators.ahrg.gov/. Instructions on how to use the programs to

calculate the PQI rates are contained in the companion text, Prevention Quality
Indicators: Software Documentation.
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Introduction to the AHRQ Prevention Quality Indicators

Prevention is an important role for all health care providers. Providers can help
individuals stay healthy by preventing disease, and they can prevent complications of existing
disease by helping patients live with their illnesses. To fulfill this role, however, providers need
data on the impact of their services and the opportunity to compare these data over time or
across communities. Local, State, and Federal policymakers also need these tools and data to
identify potential access or quality-of-care problems related to prevention, to plan specific
interventions, and to evaluate how well these interventions meet the goals of preventing illness
and disability.

The Agency for Healthcare Research and Quality (AHRQ) Prevention Quality Indicators
(PQIs) represent one such tool. Local, State, or national data collected using the PQIs can flag
potential problems resulting from a breakdown of health care services by tracking
hospitalizations for conditions that should be treatable on an outpatient basis, or that could be
less severe if treated early and appropriately. The PQIs represent the current state of the art in
measuring the outcomes of preventive and outpatient care through analysis of inpatient
discharge data.

What Are the Prevention Quality Indicators?

The PQIs are a set of measures that can be used with hospital inpatient discharge data
to identify "ambulatory care sensitive conditions" (ACSCs). ACSCs are conditions for which good
outpatient care can potentially prevent the need for hospitalization, or for which early intervention
can prevent complications or more severe disease.

Even though these indicators are based on hospital inpatient data, they provide insight
into the quality of the health care system outside the hospital setting. Patients with diabetes may
be hospitalized for diabetic complications if their conditions are not adequately monitored or if
they do not receive the patient education needed for appropriate self-management. Patients
may be hospitalized for asthma if primary care providers fail to adhere to practice guidelines or
to prescribe appropriate treatments. Patients with appendicitis who do not have ready access to
surgical evaluation may experience delays in receiving needed care, which can result in a life-
threatening condition—perforated appendix.

The PQIs consist of the following 16 ambulatory care sensitive conditions, which are
measured as rates of admission to the hospital:

« Bacterial pneumonia * Hypertension

e Dehydration e Adult asthma

« Pediatric gastroenteritis ¢ Pediatric asthma

e Urinary tract infection e Chronic obstructive pulmonary disease (COPD)

« Perforated appendix « Diabetes short-term complication

¢ Low birth weight « Diabetes long-term complication

* Angina without procedure ¢ Uncontrolled diabetes

e Congestive heart failure (CHF) « Lower-extremity amputation among patients with
diabetes
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Although other factors outside the direct control of the health care system, such as poor
environmental conditions or lack of patient adherence to treatment recommendations, can result
in hospitalization, the PQIs provide a good starting point for assessing quality of health services
in the community. Because the PQIs are calculated using readily available hospital
administrative data, they are an easy-to-use and inexpensive screening tool. They can be used
to provide a window into the community—to identify unmet community heath care needs, to
monitor how well complications from a number of common conditions are being avoided in the
outpatient setting, and to compare performance of local health care systems across
communities.

How Can the PQIs be Used in Quality Assessment?

While these indicators use hospital inpatient data, their focus is on outpatient health
care. Exceptin the case of patients who are readmitted soon after discharge from a hospital,
the quality of inpatient care is unlikely to be a significant determinant of admission rates for
ambulatory care sensitive conditions. Rather, the PQIs assess the quality of the health care
system as a whole, and especially the quality of ambulatory care, in preventing medical
complications. As a result, these measures are likely to be of the greatest value when
calculated at the population level and when used by public health groups, State data
organizations, and other organizations concerned with the health of populations.*

These indicators serve as a screening tool rather than as definitive measures of quality
problems. They can provide initial information about potential problems in the community that
may require further, more in-depth analysis. Policy makers and health care providers can use
the PQIs to answer questions such as:

= How does the low birth weight rate in my State compare with the national average?

= What can the pediatric indicators in the PQIs tell me about the adequacy of pediatric
primary care in my community?

= Does the admission rate for diabetes complications in my community suggest a
problem in the provision of appropriate outpatient care to this population?

= How does the admission rate for congestive heart failure vary over time and from
one region of the country to another?

State policy makers and local community organizations can use the PQIs to assess and
improve community health care. For example, an official at a State health department wants to
gain a better understanding of the quality of care provided to people with diabetes in her State.
She selects the four PQIs related to diabetes and applies the statistical programs downloaded
from the AHRQ Web site to hospital discharge abstract data collected by her State.

Based on output from the programs, she examines the age- and sex-adjusted admission
rates for these diabetes PQIs for her State as a whole and for communities within her State.
The programs provide output that she uses to compare different population subgroups, defined
by age, ethnicity, or gender. She finds that admission rates for short-term diabetes
complications and uncontrolled diabetes are especially high in a major city in her State and that
there are differences by race/ethnicity. She also applies the PQI programs to multiple years of
her State’s data to track trends in hospital admissions over time. She discovers that the trends

! Individual hospitals that are sole providers for communities and that are involved in outpatient care may
be able to use the PQI programs. Managed care organizations and health care providers with responsibility for a
specified enrolled population can use the PQI programs but must provide their own population denominator data.
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for these two PQIs are increasing in this city but are stable in the rest of the State. She then
compares the figures from her State to national and regional averages on these PQIs using
HCUPnet—an online query system providing access to statistics based on HCUP data.” The
State average is slightly higher than the regional and national averages, but the averages for
this city are substantially higher.

After she has identified disparities in admission rates in this community and in specific
patient groups, she further investigates the underlying reasons for those disparities. She
attempts to obtain information on the prevalence of diabetes across the State to determine if
prevalence is higher in this city than in other communities. Finding no differences, she consults
with the State medical association to begin work with local providers to discern if quality of care
problems underlie these disparities. She contacts hospitals and physicians in this community to
determine if community outreach programs can be implemented to encourage patients with
diabetes to seek care and to educate them on lifestyle modifications and diabetes self-
management. She then helps to develop specific interventions to improve care for people with
diabetes and reduce preventable complications and resulting hospitalizations.

What does this Guide Contain?

This guide provides background information on the PQIs. First, it describes the origin of
the entire family of AHRQ Quality Indicators. Second, it provides an overview of the methods
used to identify, select, and evaluate the AHRQ Quality Indicators. Third, the guide summarizes
the PQIs specifically, describes strengths and limitations of the indicators, documents the
evidence that links the PQIs to the quality of outpatient health care services, and then provides
in-depth two-page descriptions of each PQI. Finally, two appendices present additional
technical background information. The first appendix outlines the specific definitions of each
PQI, with complete ICD-9-CM coding specifications. The second appendix provides the details
of the empirical methods used to explore the PQIs.

2 HCuUPnet can be found at http://hcup.ahrg.qov/HCUPnet.asp and provides instant access to national
and regional data from the Healthcare Cost and Utilization Project, a Federal-State-industry partnership in health
data maintained by the Agency for Healthcare Research and Quality.
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Origins and Background of the Quality Indicators

In the early 1990s, in response to requests for assistance from State-level data
organizations and hospital associations with inpatient data collection systems, AHRQ developed
a set of quality measures that required only the type of information found in routine hospital
administrative data—diagnoses and procedures, along with information on patient’s age,
gender, source of admission, and discharge status. These States were part of the Healthcare
Cost and Utilization Project, an ongoing Federal-State-private sector collaboration to build
uniform databases from administrative hospital-based data.

AHRQ developed these measures, called the HCUP Quality Indicators, to take
advantage of a readily available data source—administrative data based on hospital
claims—and quality measures that had been reported elsewhere.® The 33 HCUP QIs included
measures for avoidable adverse outcomes, such as in-hospital mortality and complications of
procedures; use of specific inpatient procedures thought to be overused, underused, or
misused; and ambulatory care sensitive conditions.

Although administrative data cannot provide definitive measures of health care quality,
they can be used to provide indicators of health care quality that can serve as the starting point
for further investigation. The HCUP Qls have been used to assess potential quality-of-care
problems and to delineate approaches for dealing with those problems. Hospitals with high rates
of poor outcomes on the HCUP QIs have reviewed medical records to verify the presence of
those outcomes and to investigate potential quality-of-care problems.* For example, one
hospital that detected high rates of admissions for diabetes complications investigated the
underlying reasons for the rates and established a center of excellence to strengthen outpatient
services for patients with diabetes.

Development of the AHRQ Quality Indicators

Since the original development of the HCUP Qls, the knowledge base on quality
indicators has increased significantly. Risk adjustment methods have become more readily
available, new measures have been developed, and analytic capacity at the State level has
expanded considerably. Based on input from current users and advances to the scientific base
for specific indicators, AHRQ funded a project to refine and further develop the original Qls.
The project was conducted by the UCSF-Stanford EPC.

The major constraint placed on the UCSF-Stanford EPC was that the measures could
require only the type of information found in hospital discharge abstract data. Further, the data
elements required by the measures had to be available from most inpatient administrative data
systems. Some State data systems contain innovative data elements, often based on additional
information from the medical record. Despite the value of these record-based data elements,
the intent of this project was to create measures that were based on a common denominator
discharge data set, without the need for additional data collection. This was critical for two
reasons. First, this constraint would result in a tool that could be used with any inpatient
administrative data, thus making it useful to most data systems. Second, this would enable

% Ball JK, Elixhauser A, Johantgen M, et al. HCUP Quality Indicators, Methods, Version 1.1: Outcome,
Utilization, and Access Measures for Quality Improvement. (AHCPR Publication No. 98-0035). Healthcare Cost and
Utilization project (HCUP-3) Research notes: Rockville, MD: Agency for Health Care Policy and Research, 1998.

* Impact: Case Studies Notebook — Documented Impact and Use of AHRQ's Research. Compiled by
Division of Public Affairs, Office of Health Care Information, Agency for Healthcare Research and Quality.
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national and regional benchmark rates to be provided using HCUP data, since these benchmark
rates would need to be calculated using the universe of data available from the States.

AHRQ Quality Indicator Modules

The work of the UCSF-Stanford EPC resulted in the AHRQ Quality Indicators, which will
be distributed as three separate modules:

= Prevention Quality Indicators. These indicators consist of “ambulatory care
sensitive conditions,” hospital admissions that evidence suggests could have been
avoided through high-quality outpatient care or that reflect conditions that could be
less severe, if treated early and appropriately.

= Inpatient Quality Indicators. These indicators reflect quality of care inside
hospitals and include inpatient mortality; utilization of procedures for which there are
guestions of overuse, underuse, or misuse; and volume of procedures for which
there is evidence that a higher volume of procedures is associated with lower
mortality.

= Patient Safety Indicators. These indicators also reflect quality of care inside
hospitals, but focus on surgical complications and other iatrogenic events.
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Methods of ldentifying, Selecting, and Evaluating the Quality
Indicators

In developing the new quality indicators, the UCSF-Stanford EPC applied the Institute of
Medicine’s widely cited definition of quality care: “the degree to which health services for
individuals and populations increase the likelihood of desired health outcomes and are
consistent with current professional knowledge.” ®> They formulated six specific key questions to
guide the development process:

= Which indicators are currently in use or described in the literature that could be
defined using hospital discharge data?

= What are the quality relationships reported in the literature that could be used to
define new indicators using hospital discharge data?

= What evidence exists for indicators not well represented in the original
indicators—pediatric conditions, chronic disease, new technologies, and ambulatory
care sensitive conditions?

= Which indicators have literature-based evidence to support face validity, precision of
measurement, minimum bias, and construct validity of the indicator?

= What risk-adjustment method should be suggested for use with the recommended
indicators, given the limits of administrative data and other practical concerns?

= Which indicators perform well on empirical tests of precision of measurement,
minimum bias, and construct validity?

As part of this project, the UCSF-Stanford EPC identified quality indicators reported in
the literature and used by health care organizations, evaluated the original quality indicators and
potential indicators using literature review and empirical methods, incorporated risk adjustment
for comparative analysis, and developed new programs that could be employed by users with
their own hospital administrative data. This section outlines the steps used to arrive at a final set
of quality measures.

Step 1. Obtain Background Information on QI Use

The project team at the UCSF-Stanford EPC interviewed 33 individuals affiliated with
hospital associations, business coalitions, State data groups, Federal agencies, and academia
about various topics related to quality measurement, including indicator use, suggested
indicators, and other potential contacts. Interviews were tailored to the specific expertise of
interviewees. The sample was not intended to be representative of any population; rather,
individuals were selected to include QI users and potential users from a broad spectrum of
organizations in both the public and private sectors.

Three broad audiences were considered for the quality measures: health care providers
and managers, who could use the quality measures to assist in initiatives to improve quality;
public health policy makers, who could use the information from indicators to target public health

® Institute of Medicine Division of Health Care Services. Medicare: a strategy for quality assurance.
Washington, DC: National Academy Press; 1990.
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interventions; and health care purchasers, who could use the measures to guide decisions about
health policies.

Step 2: Search the Literature to Identify Potential Qls

The project team performed a structured review of the literature to identify potential
indicators. They used Medline to identify the search strategy that returned a test set of known
applicable articles in the most concise manner. Using the Medical Subject Heading (MeSH)
terms “hospital, statistic, and methods” and “quality indicators” resulted in approximately 2,600
articles published in 1994 or later. After screening titles and abstracts for relevancy, the search
yielded 181 articles that provided information on potential quality indicators based on
administrative data.

Clinicians, health services researchers, and other team members abstracted information
from these articles in two stages. In the first stage, preliminary abstraction, they evaluated each
of the 181 identified articles for the presence of a defined quality indicator, clinical rationale, and
strengths and weaknesses. To qualify for full abstraction, the articles must have explicitly
defined a novel quality indicator. Only 27 articles met this criterion. The team collected
information on the definition of the quality indicator, validation, and rationale during full
abstraction.

In addition, they identified additional potential indicators using the CONQUEST
database; the National Library of Healthcare Indicators developed by the Joint Commission on
Accreditation of Healthcare Organizations (JCAHO); a list of ORYX-approved indicators
provided by JCAHO; and telephone interviews.

Step 3: Review the Literature to Evaluate the Qls According to
Predetermined Criteria

The project team evaluated each potential quality indicator against the following six
criteria, which were considered essential for determining the reliability and validity of a quality
indicator:

= Face validity. An adequate quality indicator must have sound clinical or empirical
rationale for its use. It should measure an important aspect of quality that is subject
to provider or health care system control.

= Precision. An adequate quality indicator should have relatively large variation
among providers or areas that is not due to random variation or patient
characteristics. This criterion measures the impact of chance on apparent provider
or community health system performance.

= Minimum bias. The indicator should not be affected by systematic differences in
patient case-mix, including disease severity and comorbidity. In cases where such
systematic differences exist, an adequate risk adjustment system should be possible
using available data.

= Construct validity. The indicator should be related to other indicators or measures
intended to measure the same or related aspects of quality. In general, better
outpatient care (including, in some cases, adherence to specific evidence-based
treatment guidelines) can reduce patient complication rates.

= Fosters real quality improvement. The indicator should be robust to possible
provider manipulation of the system. In other words, the indicator should be
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insulated from perverse incentives for providers to improve their reported
performance by avoiding difficult or complex cases, or by other responses that do
not improve quality of care.

= Application. The indicator should have been used in the past or have high potential
for working well with other indicators. Sometimes looking at groups of indicators
together is likely to provide a more complete picture of quality.

Based on the initial review, the team identified and evaluated over 200 potential
indicators using these criteria. Of this initial set, 45 indicators passed this initial screen and
received comprehensive literature and empirical evaluation. In some cases, whether an
indicator complemented other promising indicators was a consideration in retaining it, allowing
the indicators to provide more depth in specific areas.

For this final set of 45 indicators, the team reviewed an additional 2,000 articles to
provide evidence on indicators during the evaluation phase. They searched Medline for articles
relating to each of the six areas of evaluation described above. Clinicians and health services
researchers reviewed the literature for evidence and prepared a referenced summary
description on each indicator.

As part of the review process, the team assessed the link between each indicator and
health care quality along the following dimensions:

= Proxy. Some indicators do not specifically measure a patient outcome or a process
measure of quality. Rather, they measure an aspect of care that is correlated with
process measures of quality or patient outcomes. These indicators are best used in
conjunction with other indicators measuring similar aspects of clinical care, or when
followed with more direct and in-depth investigations of quality.

= Selection bias. Selection bias results when a substantial percentage of care for a
condition is provided in the outpatient setting, so the subset of inpatient cases may
be unrepresentative. In these cases, examination of outpatient care or emergency
room data may help reduce selection hias.

= Information bias. Quality indicators are based on information available in hospital
discharge data sets, but some missing information may actually be important to
evaluating the outcomes of hospital care. In these cases, examination of missing
information may help to improve indicator performance.

= Confounding bias. Patient characteristics may substantially affect performance on
a measure and may vary systematically across areas. In these cases, adequate risk
adjustment may help to improve indicator performance.

= Unclear construct validity. Problems with construct validity include uncertain or
poor correlations with widely accepted process measures or with risk-adjusted
outcome measures. These indicators would benefit from further research to
establish their relationship with quality care.

= Easily manipulated. Quality indicators may create perverse incentives to improve
performance without actually improving quality. Although very few of these perverse
responses have been proven, they are theoretically important and should be
monitored to ensure true quality improvement.
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= Unclear benchmark. For some indicators, the “right rate” has not been established,
so comparison with national, regional, or peer group means may be the best
benchmark available. Very low PQI rates may flag an underuse problem, that is,
providers may fail to hospitalize patients who would benefit from inpatient care. On
the other hand, overuse of acute care resources may potentially occur when patients
who do not clinically require inpatient care are hospitalized.

Step 4: Perform a Comprehensive Evaluation of Risk Adjustment

The project team identified potential risk-adjustment systems by reviewing the applicable
literature and asking the interviewees in step 1 to identify their preferences. Generally, users
preferred that the system be (1) open, with published logic; (2) cost-effective, with data collection
costs minimized and additional data collection being well justified; (3) designed using a multiple-
use coding system, such as those used for reimbursement; and (4) officially recognized by
government, hospital groups, or other organizations.

In general, diagnosis-related groups (DRGs) seemed to fit more of the user preference-
based criteria than other alternatives. A majority of the users interviewed already used all-
patient refined (APR)-DRGs, which have been reported to perform well in predicting resource
use and death when compared to other DRG-based systems.

APR-DRGs were used to conduct indicator evaluations to determine the impact of
measured differences in patient severity on the relative performance of providers and to provide
the basis for implementing APR-DRGs as an optional risk-adjustment system for hospital-level
QI measures. The implementation of APR-DRGs is based on an ordinary least squares
regression model. Area indicators (including all PQIs) were risk-adjusted only for age and sex
differences. Detailed information on the risk-adjustment methods can be found in Appendix B.

Step 5: Evaluate the Indicators Using Empirical Analyses

The project team conducted extensive empirical testing of all potential indicators using
the 1995-97 HCUP State Inpatient Databases (SID) and Nationwide Inpatient Sample (NIS) to
determine precision, bias, and construct validity. The 1997 SID contain uniform data on
inpatient stays in community hospitals for 22 States covering approximately 60% of all U.S.
hospital discharges. The NIS is designed to approximate a 20% of U.S. community hospitals
and includes all stays in the sampled hospitals. Each year of the NIS contains between 6 million
and 7 million records from about 1,000 hospitals. The NIS combines a subset of the SID data,
hospital-level variables, and hospital and discharge weights for producing national estimates.
The project team conducted tests to examine three things: precision, bias, and construct validity.

Precision. The first step in the analysis involved precision tests to determine the
reliability of the indicator for distinguishing real differences in provider performance. For
indicators that may be used for quality improvement, it is important to know with what precision,
or surety, a measure can be attributed to an actual construct rather than random variation.

For each indicator, the variance can be broken down into three components: variation
within a provider (actual differences in performance due to differing patient characteristics),
variation among providers (actual differences in performance among providers), and random
variation. An ideal indicator would have a substantial amount of the variance explained by
between-provider variance, possibly resulting from differences in quality of care, and a minimum
amount of random variation. The project team performed four tests of precision to estimate the
magnitude of between-provider variance on each indicator:
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= Signal standard deviation was used to measure the extent to which performance of
the QI varies systematically across hospitals or areas.

= Provider/area variation share was used to calculate the percentage of signal (or
true) variance relative to the total variance of the QI.

= Signal-to-noise ratio was used to measure the percentage of the apparent variation
in Qls across providers that is truly related to systematic differences across
providers and not random variations (noise) from year to year.

= In-sample R-squared was used to identify the incremental benefit of applying
multivariate signal extraction methods for identifying additional signal on top of the
signal-to-noise ratio.

In general, random variation is most problematic when there are relatively few
observations per provider, when adverse outcome rates are relatively low, and when providers
have little control over patient outcomes or variation in important processes of care is minimal. If
a large number of patient factors that are difficult to observe influence whether or not a patient
has an adverse outcome, it may be difficult to separate the “quality signal” from the surrounding
noise. Two signal extraction techniques were applied to improve the precision of an indicator:

= Univariate methods were used to estimate the “true” quality signal of an indicator
based on information from the specific indicator and 1 year of data.

= Multivariate signal extraction (MSX) methods were used to estimate the “true” quality
signal based on information from a set of indicators and multiple years of data. In
most cases, MSX methods extracted additional signal, which provided much more
precise estimates of true hospital or area quality.

Bias. To determine the sensitivity of potential Qls to bias from differences in patient
severity, unadjusted performance measures for specific hospitals were compared with
performance measures that had been adjusted for age and gender. All of the PQIls and some of
the Inpatient Quality Indicators (IQIls) could only be risk-adjusted for age and sex. The 3M APR-
DRG System Version 12 with Severity of lllness and Risk of Mortality subclasses was used for
risk adjustment of the utilization indicators and the in-hospital mortality indicators, respectively.
Five empirical tests were performed to investigate the degree of bias in an indicator:

= Rank correlation coefficient of the area or hospital with (and without) risk
adjustment—gives the overall impact of risk adjustment on relative provider or area
performance.

= Average absolute value of change relative to mean—highlights the amount of
absolute change in performance, without reference to other providers’ performance.

= Percentage of highly ranked hospitals that remain in high decile—reports the
percentage of hospitals or areas that are in the highest deciles without risk
adjustment that remain there after risk adjustment is performed.

= Percentage of lowly ranked hospitals that remain in low decile—reports the
percentage of hospitals or areas that are in the lowest deciles without risk
adjustment that remain there after risk adjustment is performed.

= Percentage that change more than two deciles—identifies the percentage of
hospitals whose relative rank changes by a substantial percentage (more than 20%)
with and without risk adjustment.
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Construct validity. Construct validity analyses provided information regarding the
relatedness or independence of the indicators. If quality indicators do indeed measure quality,
then two measures of the same construct would be expected to yield similar results. The team
used factor analysis to reveal underlying patterns among large numbers of variables—in this
case, to measure the degree of relatedness between indicators. In addition, they analyzed
correlation matrices for indicators.
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Summary Evidence on the Prevention Quality Indicators

The rigorous evaluations performed by the UCSF-Stanford EPC, based on literature
review and empirical testing of indicators, resulted in 16 indicators that reflect ambulatory care
sensitive conditions (ACSCs). These ACSCs have been reported and tested in a number of
published studies involving consensus processes involving panels of expert physicians, using a
range of methodologies and decision criteria. Two sets of ambulatory care sensitive conditions
are widely used:

= The set developed by John Billings in conjunction with the United Hospital Fund of
New York includes 28 ambulatory care sensitive conditions, identified by a panel of
six physicians.®

= The set developed by Joel Weissman includes 12 avoidable admissions identified
through review of the literature and evaluation by a panel of physicians.’

Many of the ACSCs have practice guidelines associated with them, including almost all
of the chronic conditions and about half of the acute medical or pediatric conditions. Studies
have shown that better outpatient care (including, in some cases, adherence to specific
evidence-based treatment guidelines) can reduce patient complication rates of existing disease,
including complications leading to hospital admissions. Empirically, most of the hospital
admission rates for ACSCs are correlated with each other, suggesting that common underlying
factors influence many of the rates.

Five of these 16 PQIs were included in the original HCUP Qls—perforated appendix,
low birth weight, pediatric asthma, diabetes short-term complications, and diabetes long-term
complications—where they were measured at the hospital level. In contrast, the 16 new
indicators are constructed at the community level, defined as a Metropolitan Statistical Area
(MSA) or a rural county. For each indicator, lower rates indicate potentially better quality.

Table 1 summarizes the results of the literature review and empirical evaluations on the
PQIs. It lists each indicator, provides its definition, rates its empirical performance, recommends
a risk adjustment strategy, and summarizes important caveats identified from the literature
review.

Rating of performance on empirical evaluations, as described in step 5 above, ranged
from O to 26. (The average score for these 16 PQIs is 14.6.) The scores were intended as a
guide for summarizing the performance of each indicator on four empirical tests of precision
(signal variance, area-level share, signal ratio, and R-squared) and five tests of minimum bias
(rank correlation, top and bottom decile movement, absolute change, and change over two
deciles), as described in the previous section and in Appendix B.

The magnitude of the scores, shown in the Empirical Rating column, provides an
indication of the relative rankings of the indicators. These scores were based on indicator
performance after risk-adjustment and smoothing, that is, they represent the “best estimate” of
the indicator’s true value after accounting for case-mix and reliability. The score for each
individual test is an ordinal ranking (e.g., very high, high, moderate, and low). The final

6BiIIings J, Zeitel L, Lukomnik J, et al. Impact of socioeconomic status on hospital use in New York City,
Health Aff (Millwood) 1993;12(1):162-73.

"Weissman, JS, Gatsonis C, Epstein AM. Rates of avoidable hospitalization by insurance status in
Massachusetts and Maryland. JAMA 1992;268(17):2388-94.
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summary score was derived by assigning a weight to each ranking (e.g., 3, 2, 1, 0) and summing
across these nine individual tests. Higher scores indicate better performance on the empirical
tests.

The Literature Review Findings column summarizes evidence specific to each potential
concern on the link between the PQIs and quality of care, as described in step 3 above. A
question mark (?) indicates that the concern is theoretical or suggested, but no specific evidence
was found in the literature. A check mark (v) indicates that the concern has been demonstrated
in the literature. For additional details on the results of the literature review, see “Detailed
Evidence for the Prevention Quality Indicators.”

A complete description of each PQI is includ